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Detailed Report 

1 . Name of invention 
Pressure sensitive adhesive tape 

2. Sphere of the patent application 
(Claim 1) 

Claim 1 is concerning pressure sensitive adhesive tape which has the following 
characteristic: On tape support, thermally plasticity pressure sensitive adhesive which has 
styrene-isoprene block copolymer as main body is arranged through thermal palsticity 
elastomer layer. Above elastomer layer has softening temperature which iis at least 5°C 
higher than the above adhesive layer. 

(Claim 2) 

Claim 2 is concerning pressure sensitive adhesive tape stated in claim 1 where 
thermal plasticity elastomer layer has styrene-butadiene block copolymer as main body. 

3. Detailed explanation of the invention 

This invention is concerning pressure sensitive adhesive tape which is excellent in 
maintaining strength at high temperature. 

Pressure sensitive adhesive tape is product that pressure sensitive adhesive layer 
with 25 to 150 |Li thickness which has rubber and/or synthetic resin as main body is 
formed on tape support. Up until now, many tapes are manufactured by applying pressure 
sensitive adhesive solution which has rubber and/or synthetic resin as main body on tape 
support and then drying it and removing the solvent. 

However, recently, from point of view of non-pollution or saving energy during 
manufacturing process, without use of solvent as stated in the above, development of 
technology to form pressure-sensitive adhesive layer on tape support has been demanded. 
And thermal plasticity pressure sensitive adhesive which has styrene-isoprene block 
copolymer as main body has been developed. 

However, although the above thermal plasticity pressure sensitive adhesive has 
excellent adhering strength, maintaining strength, and tuckiness at normal temperature, 
once it is exposed to high temperature (approximately 70°C), it has problem that fluidity 
occurs inside adhesive layer and is disfigured and maintaining strength is rapidly 
decreased. 

This invention offers new pressure sensitive adhesive tape which can solve 
problems of prior art as stated in the above. Its object is to offer pressure sensitive 
adhesive tape which has the following characteristic: On tape support, thermally plasticity 
pressure sensitive adhesive which has styrene-isoprene block copolymer as main body is 
arranged through thermal palsticity elastomer layer. Above elastomer layer has softening 
temperature which iis at least 5°C higher than the above adhesive layer. 
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According to this invention, by putting thermal plasticity elastomer layer which 
has softening temperature which iis at least 5°C higher than thermal plasticity pressure 
sensitive adhesive layer, sufficient adhering strength, maintaining strength, and tuckiness 
can be acquired even with thin adhesive layer. At the same time, by reducing fluidity 
disfiguring inside adhesive layer, even if it is exposed to high temperature, efficient 
maintaining strenght can be acquired. 

As material to constitute thermal plasticity elastomer layer used in this invention, 
there are ethylene-vinyl acetate copolymer, vinyl chloride - vinyl acetate copolymer, 
atactic polypropylene, low density polyethylene, styrene - butadiene block polymer. All 
of them can be used alone. Also, you can use mixture which consists of adding diene 
base copolymer such as acrylonitrile - butadiene - styrene copolymer, methyl 
methacrylate - butadiene - styrene copolymer, acrylonitrile - butadiene copolymer, 
butadiene - styrene copolymer, plasticizer such as liquid paraffin, synthetic wax, process 
oil, Itackiness adding resin of low softening point (less than approximately SO'^C), and 
other combining agents such as filler, stabilizer, antiaging agent, coloring agent, pigment, 
to the above copolymer. In any case of using above copolymer alone or using with 
mixture base, it is necessa ry that softening temperature of material which constitutes its 
elastomer layer is at least 5^C, preferably 10 to 50°C higher than softening temperature of 
material which constitutes thermal plasticity pressure sensitive adhesive layer that will be 
explained later. If it is less than 5°C, practical difference cannot be generated in material 
which constitutes the adhesive layer concerning physical motion at heating, and 
maintaining strength of object at high temperature cannot be acquired. Also, it is desired 
that elastomer layer constiutted with the above materials has 8 to 100 kg/cm^ Young's 
ratio fi:om the point of view of high temperature feature and flexibility of adhesive tape. 

Typical thermal plasticity elastomer layer of this invention is consituted with use 
of mixture (softening temperature is approximately 100 to 150*^C) which consists of 
adding 10 to 200 wt. parts of tackiness giving resin (softening temperature is at least 
50°C), 0 to 50 wt. parts of diene base copolymer and 0.1 to 10 wt. parts of stabilizer to 
100 wt. parts of styrene - butadiene block copolymer as main combination. Elastomer 
layer which consists of such composition shows good bonding to both thermal plasticity 
pressure sensitive adhesive layer which has styrene - isoprene block copolymer as main 
body and tape support. At the same time, it has fimction not to lower maintaining 
strength of adheisve tape at high temperature. 

Typical thermal plasticity pressure sensitive adhesive layer of this invention is 
consituted with use of mixture (softening temperature is approximately 75 to 1 10*^C) 
which consists of adding 10 to 300 wt. parts of tackiness giving resin (softening 
temperature is at least 50°C), 0 to 50 wt. parts of diene base copolymer and 0.1 to 10 wt. 
parts of stabilizer to 100 wt. parts of styrene - isoprene block copolymer as main 
combination. This has tackiness and adhering feature at normal temperature. Also, 
Young's ratio of adhesive layer is preferably 0.8 to 8 kg/cm^ firom point of view of tight 
bonding to applied surface. 

For tape support, nonwoven fabric, woven fabric, paper, metal foil, plastic fihn, or 
sheet, etc., are used, and there is no specific restriction. 

Thickness of thermal plasticity elastomer layer and thermal plasticity pressure 
sensitive adheisve layer that are formed on tape support in order depends onf kind of tape 
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support, elastomer layer, and adhesive layer. However, preferably, thickness of adhesive 
layer is less than 50|a, practically in the range of approximately 5 to 40 [i. Thickness ratio 
of elastomer layer and adhesive layer is 1:0;1 to 1.5, practically 1:0.3 to 1.1 range. If 
adhesive layer becomes too thick compared to elastomer layer such as 1.5 times or more, 
even if elastomer layer itself is thin making whole thing thin, it cannot prevent drop in 
maintaining strength of tape at high temperature , which is not desired. 

Pressure sensitive adhesive tape of this invention can be manufacutred by the 
following method. For isntance, on tape support, thermal plasticity elastomer layer is 
formed using methods such as casting, melt-press out method. On top of this, pressure 
sensitive adhesive layer is formed by the same method. Or, elastomer layer and adhesive 
layer are molten and pressed out in two layers, and it is lamianted on tape support for 
manufacturing. 

Young*s ratio called in this invention is as follows. It is value sought from 
following formula after stretching sample at 50 mm/mm speed in 20°C x 65 % R.H 
atmosphere. 

(general formula) Young's ratio = F/S / Al/l 

F: strength required to stretch sample (kg/cm^) 
S: section area of sample 
A/: stretched length of sample 
/" original size of sample 

In the following, example of practice of this invention is going to be shown. In the 
explanation, part means weight part. 

Example of practice 1 

As tape support, product which consists of arranging back side releasing treatment 
layer through polyethylene laminate (for example, cured silicon layer) on one side of craft 
paper with 120 |i is prepared. 

As material to constituted thermal plasticity elastomer layer, mixtiure of 100 wt. 
parts of styrene - butadiene block copolymer (product name: Clayton 1 102 manufactured 
by Shell Chemical Co. Ltd.), 100 wt. parts of synthetic terpene resin, and 5 wt. parts of 
zinc dibutyl dithio carbamate (softening temperature: 104''C, Young's ratio: 
approximately 15 kg/cm^) is prepared. 

Also, as material of thermal plasticity pressure sensitive adhesive, mixture of 100 
parts of styrene - isoprene block copolymer (product name: Clayton 1 107,manufactured 
by Shell Chemical), 100 parts of synthetic terpene resin, 25 parts of naphthene base 
process oil, and 5 parts of zinc dibutyl dithio carbamate (softening temperature: 81°C, 
Young's ratio: approximately 4.5 kg/cm^) is prepared. 

As for tape, material (mixture) which constitutes elastomer layer and adhesive 
layer is put each in hopper of two layer pressing out machine. This is molten and pressed 
out so that each thickness will be 25 [i. On elastomer material surface of pressed out two- 
layer press out film, craft paper surface of above tape support is contacted and pressured. 
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and then it is wound in roll, and pressure sensitive adhesive tape of this invention is 
acquired. Its characteristic is shown in table 1. 

Example of practice 2 

On non-treated surface of polyester film (25 |a) which has been 
administered with back side releasing process, mixture for thermally plasticity elastomer 
(softening temperature: 108°C, Young's ratio: approximately 10 kg/cm^)which consists of 
100 parts of ethylene - vinyl acetate copolymer with 22 wt. % vinyl acetate containing 
amount, 100 parts of water-added rhodine ester, 40 parts of synthetic polyethylene wax, 
and 5 parts of natural rubber is molten and pressed out and applied, (thickness: 15 jo.) 

Next, on the above elastomer layer which has been formed, mixture for thermal 
plasticity pressure sensitive adhesive layer (softening temperature: 75°C, Young's ratio: 
approximately 3.5 kg/cm^) which consists of 100 parts of styrene - isoprene block 
copolymer (product name: Clayton 1 107, manufactured by Shell Chemical Co. Ltd.), 125 
parts of water-added rhodine ester resin, 40 parts of naphthene base process oil, and 5 
parts of zinc dibutyl dithio carbamate was molten and pressed out, and adheisve layer 
with 15 ^ thickness is formed. And pressure-sensitive adhesive tape of this invention is 
acquired. Its characteristic is shown in table 1. 



Table 1 



Testing item 


Measured 
temperature 


Ex. Of 
practice 1 


Ex. Of 
practice 2 


Ex. Of 

comparison 

1 


Ex. Of 

comparison 

2 


Adhering 
strength 

(g/25 mm) 


25°C 


2020 


1470 


2140 


1920 


Maintaining 

strength 

(min.) 


25°C 


572 


322 


350 


345 


Tuck (ball 
No.) 


25°C 


26 


19 


27 


22 


High 

temperature 
maintaining 
strength 
(min.) 


70°C 


202 


54 


25 


7 



In example of comparison 1 and 2 in table, each material of thermal plasticity 
pressure-sensitive adhesive layer of example of practice 1, 2, is molten and pressed out 
and applied on tape support alone each at 50 ix and 30 thickness. 

Also, test method in table is as follows. 
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Adhering strength: 25 mm width tape is stuck on SUS 304 stainless stell plate, and it is 
pressed with 2 kg rubber roller. After it is left for 20 minutes, 180 degree pull-peel 
adhering test is measured. Pull-peel speed is 300 mm/mm. 

Maintaining strength: 25 mm width tape is stuck on SUS 304 stainless steel plate while 
distance of sticking between will be 25 mm. Then it is pressed with 2 kg rubber roller. 
After it is left for 20 minutes, it is hang as tape will be dropped perpendicularly. And 2 
kg weight is loaded on edge(end?) of tape as the weight will be loaded uniformly on tape 
sticking part. And time until tape is peeled and fell is measured. 

Tuck: 30 degree slope surface is made by rolling ball tuck method by J. Dow. On top of 
this, tape is arranged as glue will face up. Next, steel ball in 32 kinds of size from 1/32 
inch to 1 inch, and ball No. which stops on glue surface is measured. As number 
becomes bigger, it shows that tuck (tucky strength) is higher. 

High temperature maintaining strength: 25 mm width tape is stuck on SUS 304 stainless 
steel plate while distance of sticking between will be 25 mm. Then it is pressed with 2 kg 
rubber roller. After it is left for 20 minutes at 70°C, , it is hang as tape will be dropped 
perpendicularly. And 1 kg weight is loaded on edge(end?) of tape as the weight will be 
loaded uniformly on tape sticking part. And time imtil tape is peeled and fell is measured. 

As it is obvious from above example of practice and comparison, at around 
normal temperature (25°C), prominent difference is not acknowledged in each 
characteristic. However, at high temperature (70°C), fact that pressure sensitive adhesive 
tape of this invention shows better maintaining strength is obvious. 

Applicant: Nitto Denko Kogyo K.K. 
Representative: Saburo Hijikata 
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